Characterization and autophosphorylation of Ca2+/calmodulin-dependent protein kinase in the postsynaptic density of the rat forebrain.
The enzymatic and regulatory properties of Ca2+/calmodulin-dependent protein kinase in the postsynaptic density (mPSDp CaM kinase) of the rat forebrain was compared with those of soluble Ca2+/calmodulin-dependent protein kinase II (CaM kinase II). mPSDp CaM kinase was different from soluble CaM kinase II in terms of substrate specificity, regulatory consequences and sites of autophosphorylation. Both soluble and PSD kinases generated Ca(2+)-independent activity by autophosphorylation and Ca(2+)-independent activity almost reached the maximum during the first minute of autophosphorylation. Ca(2+)-independent activity of mPSDp CaM kinase was more stable than that of the soluble kinase under autophosphorylating conditions. Autophosphorylation of the kinases decreased the mobility of the kinases on SDS-polyacrylamide gels. The mobility shift and determination of 32P phosphate incorporation into the kinases demonstrated that there were three species in mPSDp CaM kinase alpha isoform: two active forms with and without the mobility shift (about 22 and 19%, respectively), and an inactive form (about 59%). However, there was only one species in the soluble kinase alpha isoform, which was active. The maximum incorporation of 32P phosphate into mPSDp CaM kinase alpha isoform was less than that of the soluble kinase. Tryptic peptide analysis indicated that the phosphorylation sites of mPSDp CaM kinase alpha isoform differed from those of the soluble kinase.